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(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the transmitter- 
receiver to attain both frequency division full duplex 
(FDD) and time division full duplex (TDD). 
SOLUTION: In the case of the FDD mode, data in an 
interleave memory 3 A being a component of an 
interleaver 3 are read at a predetermined read speed 
VR(=VN, VN is a normal speed). In the case of the TDD 
mode, the transmission frequency is set equal to the 
reception frequency and a read speed VR, from the 
interleave memory 3 A and a write speed VW to a de- 
interleave memory 1 1 A are selected to be 
VR=VW>2VN. However, a travelling speed VT, 
between columns is the same for the FDD and the TDD 
modes. As a result, in the case of the TDD mode, an idle 
time is produced between columns and reception or 
transmission is made for the idle time. Other operations 
in the TDD mode are similar to those in the FDD mode. 
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(54) mwozm mmm^^i^sssum 

(57) [gift] 

[IMS] CDMAfilflyXfACfc^t, 

(FDD) t vmW8!&zm. (TDD) 



tfJUffl8v R =v w (v„ $i?s<?)3*K) y^ij-^ 

(3) ^W^thAV J ?^~7 ■ ^t'J (3A)fl(7)f 



5ClaM 



set n t t-i&g-r & 1 1 1> 4v?v—-r 



^t'J ( 3 A) oM^ftL3I,ftv R ts&Tffj >?V — 

7" ■ X^V ( 1 1 A) ^«*^S^aKV„ V E = 

v„ >2v, t^-h, fcfiL. ^jA^^j^vwf^fasv 

a i t ^-C^ 4 « TDDt- H<50ffe*Oi!rf^f±, FDDt 
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[IfSIRl ] CDMA (Code Division Multiple Acc 
ess ) ^MMfl^XxAfflaSilStCfc^T. 

^t. 

%$a y-; w^ft^tu r& XTfnmzxm^x 
^axifm^L^mtc-i y? v—y ■ ^y t. 

s«7 f -^*. t7mzmz&&. mmzm^m-t^ t t,z 

St. 

tfj IBfSfHx - * £ M IE 7 V~ A « t y 9 U - :/ L 

twibtm y? v~^n\,zimhti. frts xuym&xm 
kt/tft&tii LTmfeTj y? y ~y" ■ ^ y t 

£J«!U 

mflBr W >?V — ;*f±, frlBx-f y?V -y" ■ jl^VIz 

J: *) . ffliar^ >- ^ y u 

ttfta-f >?v—7 - s^vfr^r-^zm&ihL, mib 
f^y^v—y - -x^y^T-^SrW^atf^tc, ?y 

[ if 2 ] If *if 1 ^IE»««im^xf-Affl3I 

y ^ y — y ■ ^ y <r>%rWT—9<rM% s^jsjkv 

„ (b*>y £, 

FDDt-K«{:#(;(l V E = V W = V T ■ M s . tz 

TDD^-K^t V R >2V t ■ M s fcJ^'V 

„ > 2 V T ■ M s t L, ?ijc0*a« t* >y h SrfS^ttJ L?^ 

jiff K^A,gfl^- K tzWOWttZb *mib-* 

h mm\ty^ Afflmsmai. 

[ lt*il 3 ] If 3m 1 X(4 2 tlEM^^tiJilft^XT- 

^mm^mmz&^-z, mm* v^u-au friary 



^ y-v\' ■ ^^ycoft^tc. y\°-f n-y b • yy^vu-^s 

S&tf £ t £#MtTr-£ Wffiff ^x-rAfflj*g{iit 
[ft *II 5 ] lf*II4 ^lEM^^Daft^^-r Affljl 

s««^fc^T. ftfiassx-^ii. mzsuw h ■ 

[11*316 ] CDMA (Code Division Multiple Acc 
ess ) f#»afii-XxAffl}igfia££^T, 

MiM-T— ?&yu—j*mz'iy?v— y~t h A y 9 y — 

^ y - yztazmmT- ? £ tmimmmmz^- 

luia-f y? y -^t±. Mia-f y ^ y • ^ ^ y tfria 
mmf-sz. y\mzm%TL?>- . fimzmfrfc-tztiz 

St. 

mwsM'f-^^mt^yv-M.mz'fA y9 v-rt 
•c, wtE3im7--^*s*t-§-f ^>^y-^'t, 
iffiE^w >^ y-^'i*i^ffi(t^ii. naxx/^m^ 
itK'M^aiL'Brtg^xW y-7" ■ ^ y t 

wSsZ-tJ y$V—> <it . msSrfA > 9 0 - 7 ■ * ^ 0 \,z 

m&sfflT—? z^mzm^ ^ . mmzm^-t^ t 
t± o . fria^ y? v-y&mfL. 

mi4>fV-7~- ^^y*^-f-^^M^ffiL, mTlB 

^ y 9 y -7' ■ y^.-f-^ *s#atf*^t, ff 

tmm v R fci^ii ix^®«v w ( b* -y h ) £■ nr 

[ii*ji 7 ] if*ii i tciEK^^i&afi^x^AffljM 

^ ^ y <?)#tf x-^^M^m tat* v R ts ± ^mfiaxw 
y 9 y - y ■ ^ ^ y <7)#flx- ^«fi aus v 
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FDD^E-H' (7)^^(4, V R 



V, 



V- 



M. 



ft 



TDD ^E— KOi: § fc(4, V R >2V T ■ M s fcilXV 
„ >2V T ■ M„ b L . fr(0&1kcr> t" >y b Srif AtH Lft: 



iMflt- b^A>Sfi^- K£W Sit t -t 
[ 11*118 ] ffi&JR 6 XJ4 7 ^iEK^MiIfi^-X-r 

[ ft &m 9 ] If 6 £■ u L 8 <r> \ ^irtiMzmMcy& 

[ if i o ] if * ii 9 iz mm^Mmmm wtaa 

[000 1 ] 

(CDMA : Code Division Multiple Access ) #t!j}i 

m^^T-MzmO. J^aSSSiHW^^S (Frequenc 

y Division Duplex : FDD) i; % t%JmifrWl£~M (Ti 
me Division Duplex : TDD ) bcOMIl^: l&TSgSJL 



[0002] 

ftSrFDDKi-oTSIilLTV^, dc^£\ ±9f-^ 



«) ££:frMf£ft^ lOtTOtfi^J^iJr 
J^j^cSrffl^T^So M£(4\ 800MHzf^f[Jif 
SPDC (Personal Digital Cellular ) T"{4„ ^r-vU 
TJSI^Sfe* 1 3 OMHz^fftSILT^S ( "fy^;W 
xtgt&^fllS^-rA" gpffitg, RCR STD-2 



7. mmmAwmi/AT&m^y? 

[0003]-*, idtAt-^^^l^iift^^TD 
D*^§ 0 isfxti, ± 0 2: T <0 X' |s]— ^'JT JUi£ifc£ 

hh^ m—mmk£±K)T J r^bTK)T*r^}l'Tim 
t,zm^&C0~C$>& * ZCOmiZPHS (Personal Handyph 
one System) ( "H2i&^rJ— H^fllg^Xf- 

A " ft*P«l&, RCR STD-28, MEIffiAtt;^ 

[0004] 

[^^W^Liat-rSPH] *!§Bfl^BWt4. CD 

MA^iJjilfi^fc^-C. Jf*^M^~a (FDD) i: 



msifiw&zm (tdd) to«* . i nx-mm ttzw 

[0005] 

*H H J!J4. CDMA (Code Division Multiple Acc 
ess ) ^SftM^X-rAffliSSfiaSKiJ^T. 

vb, -4>?v -y'^titzmmT-^nmimMim 
^^tti^-rsfsiig#st, BfriafSiigx-^^tfiiB^^- 

fife i V'^iJ #-fit-*# i fS&*tf} L^Tt^xW v 

ifrfH^'-f y^y-y-^t'j ^ufBfXii^- ^ *mmz 

S a^MJK V w ( b* -y h ) ^ "OTJffll-r 5 SHAPES 

[0006] i^, flnaww^&ii, ButE-f u-r 

(t'-yh/m Sr. FDD^t-KCDfcitii. V R =V 
H =V T ■ M s . fztzL, M E i4#5'J*7)b*-y bifct 
TDD^-HOi;#tCi4, V R >2V T - M s fe^t/'V 
B >2V, ■ M s b U , ?'J«af*c7)b" ■/ h ^M^-tii L^: 

[0007] ^cd±, Mia-f y-A(3, tfria^ 

U— ■ ^^'JCDMftJlZ^ J^wvh ■ yy»Jil 

[0008] § ibt. Miasic^ii^s^m^fijts^ 
§^ mtmrnT- ? *<nwmT - ? <nmmm]£M] 



[00 09 ] mflBaS-r— ^(4. ItrlE^^M o^^y 

[0010] ilB^WRicT. fifc^JSrAft^iTt <fc 
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[0011] ^WmzXfLlS, tSM&ffil8X\ CDMA 

&mMmz& ^x , 4y?v—j<t$& Vf^f >?v—j < 

mmwi^-m (fdd> t H#iafr« ~ s (tdd) 

[0012] ist. >fy?yw\'. ^yogtok:^ 

[0013] ^£D±. S5^x-^^LT}lff«j£ 
[0014] 

[^coisss^ffi] jar. iaif*#ssLT. 

[0015] £i\ *||HHtfcv^TM^TV^CDMA 

[ o o 1 6 ] h i (a) it, a»^»M^iKt3tts ^ 

co^r-^^JK-rS. [Ml (A) tfc^T. yl^-A^" 

[0017] 17l/^f^^^H3^j;^t>f y^U 
-7*U 01 (B) ^Ml^^^^^-At3-7>/b°y 

JfiL "l^_hf?iS3Iflffl 1 6 QAM(7)7x-y>^W^ 
MfJKfxT . fl^ift <B - I I K vo 1 . J-72- 
B-I I. pp. 7-15. 1 989^1J?fcgB^5il 
T^&. ifcfi. ^-COSIiSJRTfcS S. Sampei, "Fadin 
g Compensation for 16QAM in Land Mobile Communicat 
ions", The Transactions of the Institute of Electr 
on ics, Information and CommunicationEngineers of J 
apan B-II, Vol. J72-B-II pp. 7-15, January 1989, a 
nd S. Sampei, et al. "Rayleigh Fading Compensation 
for QAM in Land Mobile RadioCommuni cations", IEEE 
Transaction on Vehicular Technology, VOL. 42. N 
o. 2, MAY 1993 £#KL 

[oo is] Eli ( b ) tcfeivc. ju u-/ h ■ yytf 

[0019] ^tok oizm^tifzyy^i^n^ i<% 
spu ^m^y^u-hcrmmm (w+^^m 



[0020] gEaw^M n-yb- yytf/vfr m mmzw 

ViS (±t^LfcS. Sampei COfjSdt^ £#HS) * 
[0 0 2 1 ] -3f. i£fIffl!R±. &^r-^£ffl##;?.S 

[oo22]i2ii j:^-f ^^u-^wffiffl-ra-f > 
fc^T. i yu-^comm^r-^^m^^t^iz 

[ 0 0 2 3 ] M3i±, A y? ] J—y* ■ J<^ ] J 3A(If- 
$>S£r^ (CRC) £^ts\ l7W^f u ^^f 

rty hlz^y^ytf-t&o -T . ?'J*-^ ( 1— N s ) 
#\ Hi (B) mo-y b#-^t^JEf h^biztzt* 

xn^bfl HI (C) £ o lz% & o HI (C) 

C0^l±, HI (A) fc±VH3fcfclvr,. 171— A 

cot- ^ iz tf-fo hct iznm LTV^S o 

[00 24] l^_b^\ ilflfSiJ^x-^^ffJ^t-STt^^ 

a y? v—7$tixm&tix%ti-T—?%^ jvcom 
^mmxfoh. ttb*>. ^mmxn, m^mzm^ 

[00 2 5 ] i^iattTMfi-ts.itfc.to. «f» 
^msiA^'TfctaiiiL/t^iiT? -35702^ (pc 

T/JP96/004 19) rf^^-^j;^^^ 
[00 26 ] icoia*, fsiH^X'T^tiSV^T, 

ffltmkTM (FDD) k B#r B i^»'j^sw?i*-^ 1 6 
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[0027] t-r, Ms £#bs lt . mwmwm£rm 

(FDD) t mr^Pi^—S. (TDD) l,Z-o^X$m~t 
h« 15(1 FDDtTDD«, 1 -rx^W^Mzn-th 

mm^>m : f-^7jk-tm±Mx\ as (a) (4. fdd^e— 

FCfcttSiMfTf-^Sr^U 125 (B) (±. TDDt 
- H Kts ftS mm -f ^ S: ^ L T ^ S . 
[0 0 28] i-f, H5 (A) (4. iMSftH^ilflgP 

[0 0 2 9] — ^r, H5 (B) (4. RfcJS888c£ffl^ 

mmt^mt ^m^zx ^xwomix^i>m^ 

^LT^S« AMn.yh • ^rfOl^ft-JFf 

[0030]|26(4, ZCOX a^rFDD t TDDi £ N 

i s coii8si!S-csg3S l ^asfis^ffiijS; h 6 \z 

t5^T, 71/- -Mfctpm, aif-^Sl7l/-Ar 

fcta tfe-S-o 1£ 9 ITIEfJ-f-il 2 (4 , 17L/-Aft(;4 
bibkixteT—? £tft DfTIEw-f-ft-rs . >^ U -A 

fc'Q. 1 7 l/-i^Of - ^ J 1 X d 7 f tt^f-i' CI 
&-3LX&* -ICO^ • ^ 'J 3 AcOif^aiL-fc 

fcnt. yw^M^inWftT&MVj m/m (4— jrc 

^ait3aKV R (h"7h/#)ll FDDtTDDOT 
[003 1 ] f-"— ^H£S4{4, -Y ■ ^i^'J 

fHi#£awrf£. ;^^urji, *^vrmmm 
^9t^mmmM^{z{m^tLt. ; 3 uf <!. 

[0032]^, H4 t^-r ± 3 ^mmmnzmm-t 
[0033] mz^ ^m^m^mm-t^ . r>ft 

(1 MifeSSaafB l 4 (cffi^SixS . i ^8flfl^i4, 
^fl^CJ^T. ffiffl9&3£8l3;fiS. S«S3aSEmS#i 



<,z£~?x7tco'r—?m^tzm£fi&» 

[0034] h'7h ■ fW 0 1 1(1 fH 1 
U— 7" ■ 1 lAJI^T, TCCO-f— ^71^— AS- 

j£(4. M^^WfMTjlSVT (4— 5££U =g-Ml*|-T 
}i^}SJKV w (K'7f/#)(1 FDD&j; 

[00 3 5 ] JL^A.«iSfiaPfeJ;^Mi. 

[00 36] 1117(4. giJftlJfflJSE 2 1 COffi^^^yn -y 
^HTftS, Elfcfcl/vt. >J — V 9 V 2 2 

(4, -< >^ U— A*3co^t'J 3 AifW >^ U— ^'1 1 
^O^^'Jl 1 AcoM^ttiL^n.y ^^%4i-r So — 2k 
h?n.?^!2 3(4, ^t>J 3 Ai3 J;t/'l 1 A 

SS(4. TDDt-PCjU^T. ^^EU 3A«l»ffiL 
St*V R t^^EUl 1 A^tia^MV^ *\ bi>{Z 

asajsv N =m s *v T (f-y h/&) cr>2mx 

?<5SJ;3(:, ^o-/^S!llJlSS2 4fc:«J:oTSiJfflisn 

So M s (4^ : ty 3 Ai3i;?>*l lAiOlM^f 

- ? b* -y b SS: ( b* v h /n ) X'fo 0 , V T (4?[J£> ^ 

U 3 A<7)i5t^-tti L5SJSV e ^t'Jl lA<^)#^iXA 

a«v w mi%T&mco2®£*)±$<-t&(?x^ Ay 

So V R =2. 5V H no 7 hrtC 

0 . 6XD7 b^SS B#f^^4i-f-S o £ C0S$ Btral 
{= , 5*^ t Sft ^ * W *) mt S i h 5 o 

[00 37] S^KiJiWrs. §IJ$IJ»g|52 1 CO^n.y ^ 
$IJWSP24(4. FDD^E— Flzm^Xli^ ^^U3ACO 

m&&Lmmv R tx^v 1 1 A^«#3=^ajgv w ^ 

ff-tSo ^77, TDD^-h'(Ci3ViT(4, ^^U3AO 

M^aiLfiip B i«4, iE^aiU5SLKv R ^jimas<7)2fg 

1 O^^v^ffi, Mi.(f 2. 5V N t^D, ^^EU 1 1 A 

fsj; o^^it. man 2. 5v N t^si^^jg^ 

fciWt U 1 1 A*>^^|^ttJL(4. FDDBiy'T 

DD<7)Vi-rfL^-b(cfev>Tta^3SJKv N Ttf^n 

S o 

[oo3s] ^^vTmmmm^2 5i±, ±$w^2 
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[0039] ^cOi d^m^HV^X^ FDDtTDD 

[0040] m\t^ f <-i-T~?wu±, y^-Mtui 

ifohti^tb&btz 1 7\s—M,%tm (T f ) tttOx— ? 

[0 04 1 ] ( 1 ) FDD^-F«WfP 

H ? u «/ 2 2 j&» ftfc ?u«/ 7\t^Z i. 

oT, j1^®JSV w (=M s • V t ) f.yb/^T\ A 
>■? ] J —y" ■ U 3 Aft^ft^'-:? Sr^JttfcSt^fc 
-#\ -f-^t)^. FDDt~H^, ^ t U 3 ACOlf^ 
ftLSSii, V R =V H t'ftl.o ^t'J 3 AcO#^J^'l 
XD 7 V^^-TSco-C, 1 xn-y HiM s t'vh-ClS 

[0042] -f y 9 V - A 3 -cffrfiS ix^ff -f- ^ 

[0 044] t"=5r^%. FDD^KtfeWTtl 4> 



w -f-o-^u— r ■ ^y 1 1 At7)«#a^ 

t^sajSTfcSc f^y^ywn l^^m^s^ 

[004 5] (2) TDDt- K^OlSff 

— < f T = f R > tia^rs. ^*ii:fct>c >f^»j 

-y" ■ 3 Ac?)|^mLaSV R ^V R >2V M 

{i. v w >2v, tts, M£i±\ -f>^y-r^^&y 

2. 5V N tt. UH7hffl:0. 6J^n^h^tfO^ 
#b#Pb1^o<§. ^^^^Pb^c. Sfli:SfIt^Wi9 

[0046] ^fc. Jfiffi^iHi'T-^S^ScOfi^*. 
[0047] 

[^J^)S&*] ^WmzXtiif, 

m^wjdLT, cDMAff»afi^fc^T. -fy^y- 
^mtt^JWco^T. m%mft&&zm (fdd> 

P^f'J^S (TDD) c?)306TS 1 ^T-^JiT^ 5 . 

[0 04 8] tfz, ^y^J^ ■ ^^y^tatAM 

[0049] -e<^±. SS^-T-^^tTSftm^f^ 
[HBomm^l^] 

[Hi ] ^mmz^^mmm^^^mm^immm 

(A) (i. ilffx-^^^-AcO«j3g^^L. (B) 

(c) (i. ilf^^;un7 b^«jS:^*t~ , 

[H2] mmm&mco-j >?v—7 ■ ^^y 3 a^ak 

[H3] R^^y 3A^-^^tSlrtU^«ffi^^«£ 
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[05] FDD&XU'TDDimuM-f&M&mTfoV) , 
(A) ttFDD^e- h'Sr^t. ( B ) fiTD D^e— h'Sr 



3 -r^y-^ 

3 A A — 7 ■ ^t'J 

4 r — ^^11" 

5 ms^nss 



:2C 



6 jasa? 

7 BSfiiMftS 
10 f£ >3 ITiEffi^S 

1 1 t">y T- ■ -rM y^U— ^' 
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1 2 ■r-^ffii 
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14 mwtmm 

1 5 T>-Ti~ 

2 0 ±IMWSP 
2 1 WMWffll 
2 2 (J-^07^%±S 
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2 4 9X2-v9Umn 

2 5 **!JTJSi£SK&HiPaS 
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